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Year, molt People by 
whom ſuch a Treatiſe 
as this will be yy 
are haſtening into the Country 

and it is there Only, that it can 
be Read to any uſeful Purpoſe. 
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T this Seaſon of the 


iv Advertiſement. 


For this Reaſon I now pub- 
I:{h it, that GENTLEMEN who 
Delight in ſuch Speculations, of 
whom England may boaſt of a 
greater Number than all the 
World beſides, might provide 
themſelves with a Companion to 
afford them ſome uſeful as well 
as curious Entertainment, during 
their Receſs in the Summer ; and 
furniſh them Matter for very 
uncommon Reflections, while 
they are on the Road to and 
from their Country Seats. 


Even they who are moſt con- 
verſant in Political Arithmetic, 
and 


Advertiſement, v 


and have Read all that has been 
publiſhed in any Language, in 
that Way, will find the Method | ] 
I here make uſe of, altogether [} 
New; and to me the Subject is | 
likewiſe New. I know of nothing 
that has been hitherto Written 1 
to recommend the Paving any | | 
oreat Road in this Kingdom ; | 
and I have Vanity enough to | 
believe, that no Treatiſe of that | 
kind, could have been of much \ 
Service to me, in the Manner | | 
| 
| 


in which I have conſidered great 
Roads. 
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vi Advertiſement. 


If what I now offer to the 
Public ſhall ſo far meet with a 
favourable Reception, as that I 
can judge my Way of Reaſoning 
on Political Subjects likely to be 
of any real Uſe ; I ſhall moſt 
willingly go on to imploy it, a- 
bout other Things of much 


oreater Conſequence than what 


I now venture to give as a 
Specimen. Till then I hope my 
READERs will excuſe my deſiring 
them to take ſeveral Things for 
granted, on which both my Com- 
putations and Concluſions de- 
pend. I dare Promiſe all who 
ſhall think ſuch Diſcuſſions 


worth 


Advertiſement. vii 


worth entering into, that they 
ſhall ſee whatever looks like 


Poſtulata in the following Dz/- 


courſe, fully made out from Prin- 
ciples that are True and Solid, 
not only at this Time, but 
which muſt remain ſo to be, as 


long as Men and all uſeful 


Animals, and the Earth it ſelf 
which they Inhabit, ſhall con- 
tinue the ſame with what they 


are at preſent, and have always 
been. 


May 1ſt. 
1734. 
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SOME 


CONSIDERATIONS 


CONCERNING 


Public ROADS. 


* * * _ add 


SON DON, the Metropolis 
FF of powerful and wealthy 
ACT N Britain, has this in com- 
e mon with the Capitals of 
all other Nations, that, being the 
chief Seat of GoVERNMEN T, the Foun- 
tain of Law and Juſtice, and the 
Center of Pleaſure, Learning and Po- 
liteneſs; both the Buſy and Pleaſura- 
ble Part of the Inhabitants of our Iſle, 
muſt be continually reſorting to it: 
And there will be very few found, that 
Fortune has placed above the Neceſſity 
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of - Day-labouring, whom either their of 
Inclinations or Affairs do not require ol 
to make frequent Viſits to this great 
City. It is no Wonder therefore, if in 
every Seſſion of Parliament, we find 
Bills brought into the Houſe of Com- 
mons, for repairing the High-Ways, 
eſpecially ſuch as lead directly to Lon- 
don; the Safety and Conveniency of 
Travelling being every Way worthy the 
Care and Attention of that great Coun- 
cil of the Nation. | | 
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II. If to the Pleaſure of Travelling 
we add the Confideration of the Car- 
riage of all kinds of Goods, the Neceſ- 
fity of a very particular. Concern 
about the great Roads of the King- 
dom, will ſtill further appear. 

That there are within the Bills of 
Mortality of London, never leſs than 
a Million of Souls, taking the 
whole Year round- at a Medium, 1s 
an Aſſertion that may be demonſtra- 
ted to be ſufficiently within Bounds : 
And it is equally true, that not- 
withſtanding the great Conveniency 


of 


C2) 


of the Thames, a large Part of all 


our Neceſſaries both for Life and Lux- 
ury, as far as this Kingdom can ſup- 


ply them, are brought us from the 


Country by Land-Carriage. 


Again, as London is the chief Seat 
of Government, ſo it is the chief Seat 


of Trade. From this City is expor- 


ted the far greateſt Part of the Goods 
which all Ergland furniſhes to Fo- 


reign Nations: And theſe, either in 


the fame State in which they are ex- 


ported, or the Materials of them, muſt 
lkewiſe come by Land-Carriage. 


III. It is needleſs. to inſiſt further 
on this Head: The neceſſity and im- 
portance of taking care of the Public 
Roads, is paſt Diſpute with all the 
World; and therefore the general Pro- 
poſitions, in which I have expreſs'd. 


what relates to thoſe that lead to 


London, is ſufficient for my preſent 
Purpoſe, without any more particular 
Explication. Sein K nd 
Were ſuch an Explication neceſſary 


on this Occaſion, the Effects of each 
B 2 parti- 
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(4) 
particular abovementioned,on the High- 
Roads, or of the High-Roads on them, 
might be determined to a ſurprizing 
exactneſs, from Principles ſounded on 
Obſervation and Experience, by a Me- 
thod every way as certain, Regard 
being had to the nature of the Sub- 
ject, as that uſed by Mathematicians, 
in the Application of the Modern 
Analyſis to Natural Philoſophy. 

I ſhall perhaps, ſometime or other, 
find an Opportunity of explaining at 
full length, wherein that Method con- 
fiſts; and of ſhewing to what a 
prodigious degree, a diligent Inquirer, 
by purſuing it to a due extent, may 
carry the political Knowledge of any 
Kingdom, and the true ſecret ef rai- 
fing it to the greateſt height of Wealth 
and Power; of Honour and Happi- 
neſs ; as far as theſe depend on pro- 
moting Home and Foreign Trade, in 
imploying all the Land, and the La- 
bour of all the Inhabitants to the 
beſt Advantage, and in diſpoſing and 
managing the general Stock of the 
Nation in ſuch a manner, as that 

3255] every 
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every new Acceſſion may be turned 
to the greateſt Benefit of the whole, 
with the leaſt mixture poſſible of 
thoſe Evils, which commonly attend 
a thriving State. 


IV. To return from this ſhort Di- 
preſſion :- I believe it will be found 
that notwithſtanding the Proviſions 
made from time to time for the High- 
Roads, and the general Senſe of the 
Nation concerning the Neceſlity of 


keeping them in good Order, the 


greateſt part of them are in a very 
bad State; and among theſe, ſome 
of the moſt frequented in the whole 
Kingdom : And that they are likely 
to continue ſo, till ſome new Me- 
thods are fallen upon to prevent it. 

Whether any Propoſal has been 
ever ſet on Foot for paving or Cauſ- 
waying any of the great Roads of 
England, I know not; nor have J ever 
heard for what Reaſons, ſuch Pro- 
poſals, if ever made, have been laid 
aſide + But to me it ſeems evident, 
from conſtant experience, that with- 
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out a Cauſway, all attempts to make 
the Roads between London and Briſtol, 
York, and many other Principal Towns, 
ſuch as they ought to be, or even to 
anſwer in any tolerable Manner, the 
Expences beſtowed on them, muſt be 
always fruitleſs, that is, muſt require 
more Labour and Charge to be laid 
out, in the compaſs of a very few 
Years, and all to no Purpoſe, than 
that of Paving them would amount 


tO. 


V. All Objections that can be raiſed 
againſt ſuch an Undertaking, are of 
theſe two kinds; ſuch as may be drawn 


from the Nature of the Undertaking, 


or from the Intereſt that any parti- 
cular ſet of Men may have in oppo- 
ling it. Theſe laſt, I am not at all 
concerned in, neither do I pretend to 
anſwer them any more than I can 
tell, why after all the laudable En- 
deavours that have been uſed, Public 
Regiſters are not univerſally eſtabliſhed 
in England for enrolling all Convey- 


ances; and other Contracts of that kind; 
which. 
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which are found to- be of the greateſt 


Benefit in Countries where they have 
place: Why we are not allowed the 
uſe of Wind-mills for fawing of Tim- 
ber, which would ſave the Nation a 
great Part both of the Money we 
pay the Dutch for Deal-Boards, and 


of the Labour of our own People ſpent 


in fawing with the Hand: Or, why 
ſuch extravagant Sums 'are gather'd 


every Year for the Poor, when leſs 
than the Collections of one Year im- 
ployed properly in ſetting the. Poor 
to Work, would free the Kingdom 
from that Expence for ever after. 


VI. The Objections which ariſe 
from the nature of the Undertaking, 
are in general the great Charge of 
making Pavements, and the difficulty 
there would be to find Stones in 
many Places of England, thro' which. 
ſuch Pavements muſt paſs, if any 
were to be made. | | 

I only mention this laſt Objection, 
becauſe I have heard it rais'd; for in 
reality there 1s nothing in it. There 

arc 
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are very few Places in England, where 
Stones proper enough for Pavements, 
may not be had, without being brought 


from any extraordinary Diſtance : And 


it is now well known, that in Caſe 
no ſuch Stones could be had, there 
is a method lately Diſcovered, of 
making Bricks of a certain Compo- 
fition, which coſting but a very little 
more than the common ſort, may be 
baked to ſuch a degree of ſolidity 
and compactneſs, as to hold out 
many Years, under the greateſt Weights 
that are allowed to be carried on 
any paved Road now in being, which 
is managed as it ought to be. 


VII. The exceſſive Charge of ma- 
king a Cauſway of any conſiderable 
length, is an Objection that will ap- 
pear to be of great Weight with moſt 
People: And I am apt to think, 
that it has been chiefly on this Account 


that Cauſways have not hitherto been 


brought in Faſhion in England. 
To 


(9) 

To anſwer this Objection, is the 
principal deſign of this ſhort Eflay ; 
and that I may do it to purpoſe, 
I muſt begin by examining what the 
real Charge of a Pavement of any 
given Length, amounts to. This I 
have had as good yn of 
doing, as can be defired, during a 
long ſtay in the Low Countries, eſ- 
pecially in Flanders and Brabant. I 

ruſed the Contract between the 
States of Flanders, and the Underta- 
kers of the Cauſway between Ghent 
and Courtray; I faw a large Part 
of that Cauſway laid, as alſo of that 
between Bruſſels and Namur, and 
had full time to inform myſelf of 
the Workmen, concerning every thing 
that belongs to the Labour and Ex- 
pence. 

From all theſe Obſervations, the 
following Computation is form'd ; and 
that the Numbers may not ſwell to 
any unneceſſary length, I ſhall con- 
line it to a League of High-way, 
that is, to Three thouſand Geometrical 

| C Paces, 


Paces, or Fifteen thouſand Feet, of 


twelve Inches each. 


VIII. That a Pavement may anſwer 
all uſes to the beſt Advantage, it ought 
to be twenty Feet broad; there ought 
to be a Road of ten Feet on each fide 
of it; and theſe Roads ſhould be bor- 
derd by a Ditch a Foot broad, for 
draining the Water, 


IX. The firſt Labour about a Pave- 
ment, is that of making the Lit, or Bed 
in which it is to be laid, which accord- 
ing to the Demenſions here ſtated, muſt 
be Forty two Feet in breath; and in 
a Country which is not very uneven 
and where it is not required, that a 
Pavement be exactly level, the. Bed 
taken altogether necds not to be above 
three Feet deep. 

Two Men, whereof one digs and 
fills the Wheel-barrows, the Other car- 
ries away the Earth and throws it upon 
the Sides of the Bed, can make ſeven 
Feet in length, in a Day : So that, by 


reducing 


$8, 
reducing this whole La- Days of One 
bour to Days Work of Nan. Horſe. 


one Perſon ; making the 


he Bed, amounts to - - - 4286 
a X. In laying the Cauſ- 
. way, which is the next 
* Labour, two Men fix the 

Stones, one Man makes 

the Borders, and two 
5 Men ſerve the three for- 
Jed mer with Stones, Earth, 
4. | Sand, Se. | 
ft Five Men thus im- 
= ploy d can Pave thirty 
DAL Feet in a Day; which 
bs = 3 reduced to Days Work of 
Bed one Perſon, as before, 
—_ MER Gs > 2500 | | 
Rey XI. The Roads on | 
_ each Side the Pavement, | 
aon are made by throwing | 
_ the Earth from the Sides tl 


of the Bed, and then I 


| 
| 
C 2 level. | 
| 


levelling and ordering it xt of One 


according to the Height 
and Breadth required. 
Two Men thus im- 
ployed can do thirty Feet 
on each Side in a Day, 
which for the Whole a- 
mounts to - - - - - - - 
In making theſe Roads, 
the Labour of making 
the Ditches 1s included. 


XII. After the firſt four 
Years, if a Pavement is 
kept under proper Re- 
gulations, very few Re- 
pairs will be neceſſary for 
ſeveral Ages. During that 
Time, the Stones not ha- 
ving intirely taken Root; 
and not being thoroughly 


cemented ; ſome of them 


are apt to looſen, eſpeci- 
ally after great Froſts; 


and conſequently fre- 


Man. 


6786 


1000 


Horſe, 
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1ent 


all makes 3000 
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auent Repairs are neceſſa- Days of One 
5 But n purely I 6 Horſe. 
accidental, and it is im- 77 

poſſible to determine by 

any fix d Rules, what 

they amount to. All we 

can do in this Caſe, is to 

be guided by the Obſer- 

vations of experienced 

Workmen, according to 

which, a Day's Work of 

one Man may be al- 

lowed, during each of 

the four Years, for every 

twenty Feet, which in 


XIII. The only Mate- 
rials here made Uſe of, 
are Earth, Stones, and 
Sand. All the Earth re- 
quired, is taken out of 
the Bed, and therefore, 
no new Labour is to be 


added about that. The 
10786 
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(14) 
Sand is commonly found Days of One 
without much Difficul- Man. Horle, 
ty, and therefore, the 10716 
Labour of digging it 
needs not be ſeparated 
from that of filling the 
Carts. Three Carts of 
Sand drawn by two Hor- 
ſes, will be neceſſary for 
every twenty Feet of 
Pavement, which for the 
Whole amounts to Two 
thouſand, two hundred 
and fifty Cart Loads. 
All this Sand may be 
ſuppoſed to be found 
within a Quarter of a 
League of the Pavement; 
and therefore, allowing a 
rh Man to each Cart, and 
that they make eight 
turns in a Day, the Car- 
riage of the whole Sand 
will make 282 564 
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11068 564 
XIV. Every 
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XIV. Every five Feet of Days of One 

Pavement requires 2 Cart . 

Loads of Stones, drawn! 1068 564 

by two Horſes; and a b 

League requires Six thou- | 

ſand ſuch Loads. Of ſuch q 

Stones a Man may dig 1 

three Loads in a Day out 

of the Quarry, with all 

the Precautions neceſſary 

to be obſerved about 

Stones fit for Pavements, 

which for the Whole a- 

mounts to - - - - - - - 2000 
I ſhall ſuppoſe theſe 

Stones to be carried a 

League and an Half ; 

which I hope will be 

reckon'd a ſufficient Diſ- 

ſtance ; and at this Rate, 

each Cart may make two 1 

Turns per Diem; and the 

Carriage of all the Stones 

amounts to = = = = = - 3000 6009 


16068 6564 | 
XV. No 1 
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XV. No Part of the Labour about 1 
Pavement, ſeems to be here omitted; 
and cherefore, the whole Charge af 
making a League amounts to Sixteen 
thouſand and ſixty eight Days Work of 
one Man; and to Six thouſand, five 
hundred * ſixty four Days Work 
of one Horſe, that is to the Labour of 
ſomething leſs than Fifty three Men 
and Twenty two Horſes for a Year, 
I here ſuppoſe the Year to conſiſt of 
Three hundred Days, which is nearly 
the Number of Working Days in Eng- 
land, and in other Proteſtant Countries, 
Sixty five only being deducted for Hun- 
days and Holidays. But in Roman 


Carbolic 83 an Hundred Days 


are the leaſt Allowance that can be 
made in Computations of yearly La- 
bour; by which it appears how preju- 
dicial that Religion is to the Temporal 
Intereſt of the Kingdoms where it pre- 
vails; for very near Two ſeventh Parts 


of the whole Labour of the People are 


loſt; and almoſt a Tenth Part more 
than in Proteſtant Countries; ſo that 
meerly 


(49) - 


meerly on Account of Labour, Nine 
Proteſtants are to be eſteemed worth 
Ten Roman Catholics. 


XVI. The Reduction of the Labour 
here conſidered, to that of one Year, 
makes it eaſy to find its Value in Land; 
and thereby, to compare it with Labour 
of any other Kind, which can by no 
means be done fo juſtly as by reducing 
them both to this common Meaſure. 


In this Compariſon, however, it is not 


neceſſary to lead the Reader into any 
nice Application of that curious Pro- 


blem concerning the Equation of Land 


and Labour, deſervedly called by 
Sir William Petty, the moſt impor- 
tant Conſideration in Political Arith- 
metic ; but which, as far as can be ga- 
thered from what he has ſaid about it; 
he ſeems no ways to have underſtood. 
It is ſufficient for my preſent pur- 
poſe to take Notice, That from Calcu- 
lations founded on very compleat and 
accurate Obſervations, it may be made 
appear, that three Acres of Ground are 
more than ſufficient to ſupply any one 
| Perſon, 


( IS }) 
Perſon whoſe. Labour I have here con- 
ſidered, with Food, Cloths, Lodging, 
| and all the other Neceſſaries of Life, 
| in the ſame Plenty, or rather Petty- 
1 luxury, in which we obſerve them to 
be enjoyed by ſuch People in England: 
And /econdly, if we pitch on any de- 
termined Number of ſuch People, one 
third Part of that Number, can per- 
form all the Labour of every kind, 
both for themſelves and the other two 
Thirds. 
WMe have already found one Year's 
Labour of Fifty three Men, to whom 
if Twenty ſeven be added, to furniſh 
theſe and themſelves with all Neceſ- 
ſaries, as far as they depend on Labour, 
the whole Number of Eighty will re- 
quire one Year's produce of Two hun- 
dred and forty Acres of Ground. 
Again, a Working Horſe, beſides 
the Straw, c. which the Land al- 
muſt have about two Acres, for Oats, 
Hay, c. Therefore, Twenty two 
Horſes make an addition of Forty four 
Acres, which, Number muſt ſtill be in- 
F creaſed 


ready computed, furniſhes him with, 


(19 ) 
creaſed by Twenty nine Acres, to 
4 maintain, firſt, ten Horſes for Manuring 
all the Land for the Men, the other 
Horſes and themſelves ; and likewiſe 
5 three Men whoſe Labour is required 
about the Horſes and themſelves, be- 
ſides that already conſidered. All theſe 
Sums being collected; the Charge of 
q making a League of Pavement will be 
Th found to amount to one Year's pro- 


85 duce of Three hundred and thirteen 
oh Acres of Ground. 
<q XVII. It may perhaps be faid, 
1 that to this ought to be added, not 
"6 only a Yearly but conſtant Expence of 
- ſome Land taken up by this new Road, 
by more than before it was paved; there 
being few unpaved Roads in any good 
des Land, that are ſuffered to run to the 
1 Breadth of Forty two Feet. In anſwer 
* to this, it is to be conſidered, that in 
Sith moſt Pavements that I have ſeen made, 
two a double Row of Trees is planted with 
Dur the ſame Labour which is imploy'd a- 
in- bout the Roads, on each fide the Pave- 


ment; and theſe will more than Ba- 
— D 2 lance 
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lance any ſuppoſed addition of new 
Ground. 

To explain this a little : The 
Pavement which I have conſider'd, be- 
ing Fifteen thouſand Feet long, and 
Forty two Feet broad, conſiſts of Six 
hundred and thirty thouſand fquare 
Feet, or nearly of Sixteen Acres, al- 
lowing Forty thouſand ſquare Feet 
to an Acre. Suppoſing the Trees 
at ten Feet diſtance from one another, 
Three thouſand may be planted on both 
ſides of the Road, which are equal to 
the conſtant produce of ſeven Acres 
and an half, bearing tall Trees. As 
Trees cannot be ſo conveniently planted 
in Roads that are not paved, nor with 
ſo little Labour, and ſince in every 
Iy Country, Ground muſt be allowed for 
. Wood; theſe ſeven Acres and an half 
[ are to be deducted from the Sixteen 
taken up by the League of Road, fo 
that eight Acres and an Half only will 
remain, which is the Ground taken up 
by a Road of the ſame Length, and 
between Twenty two and Twenty three 
Feet in Breadth. This Breadth 1s 120 
than 
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than that of any of the great Roads 
of England. | | 


XVIII. The Charge here computed. 
is undoubtedly very great ; but on the- 
other Hand, I hope, that none who 
ſeriouſſy conſider the Computation I 
have made of all the Parts of it, will 
think that either there is any material 
Part omitted, or that I have not ſtated 
each Article at its full extent. The 
Carts, Hammers, Rammers, Crows and 
other Inſtruments of Labour, both of 
Wood and Iron, ought, it is true, to 
have been taken in, if my Deſign had 
been only to compute the Charge of 
Pavements without any farther View; 
but ſince the chief Uſe I am to make 
of this Computation, is to compare 
paved Roads with thoſe that are not 
paved, I ſhall have Room to make an 
Allowance, in conſidering theſe latter, 
which will much more than Balance 
what I have here, to avoid an unne- 
geſſary Length, ventured to paſs over. 


XIX. It 


CW) 


XIX. It is paſt Diſpute, That by 
paving any great Road in the Manner 
already ſaid; the Communication be- 
tween all Places through which it 
paſſes, or which lie near it, is very 
much improved, and except where 
natural Cauſes not to be guarded a- 
gainſt by any human Fore-ſight, in- 
terveen, reduced to an Equality, all 
the Vear round: Many Accidents dan- 
gerous both for Men, Horſes and Goods, 
in bad Roads, eſpecially during the 


Winter Seaſon, are intirely prevented; 


Travelling, whether on Foot, Horſes, 
or in Carriages, rendered as eaſy, plea- 
ſent, ſafe and expeditious, as it poſſi- 
bly can be by Land. Theſe and many 
other Advantages, eſpecially in Roads 
that lead directly to London, every 
one mult perceive to be very great, and 
that by them alone, the Charge of 
making a Pavement would foon be 

made up to the Nation. | 
It would certainly be a very uſe- 
ful as well as curious Speculation, to 
make a particular Eſtimate of each of 
theſe 
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theſe Advantages, and to determine by 
Computation, how far preciſely every 
Branch of theſe which I have men- 
tion'd, and of others that might be ad- 
ded, would be carried, by making a 
Pavement between any two given | 
Places; and as the reſult of ſuch a | 
Computation might very fitly be ex- 
preſs d in Land, by means of the Pro- 
blem already mentioned, concernin 

the Equation of Land and Labour ; 
and thus be compared with the Charge 
of the Pavement ; it would then ap- 
pear, that in a very ſhort Time, that 
Charge would be compenſated, and 
conſequently what a yearly Advantage 
that Pavement would be to the Coun- 
try for ever after. 

This, however difficult it may ap- 
pear, and out of the common Road 
of Inquiries in Political Arithmetic, is 
very far from being impoſſible to be 
done, from Obſervations either already 
made, or which, with Relation to any | 
particular Place, may be carried to 
ſuch an exactneſs, as that the Compu- 
tations formed upon them, ſhall be fo 

| far 


| 
| 
| 
| 
| 
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far without any material Miſtake, when 
applied to the real Exiſtence of Things, 
| that the Concluſions drawn from theſe 
| Computations, ſhall differ from the 
Truth, only by a Quantity as ſmall as 


a. Can. ad... ao 


any one pleaſes to imagine. { 
But the Proſecution of this curious I 
and uncommon Subject, would neceſ- t 
farily lead me to enter into the Detail C 
of Domeſtic Trade; and indeed, of v 
the whole Practice of Society, that is, { 
of the Manner in which Society, how- ( 
ever formed at Firſt, is now carried on, ſe 
and wherein that conſtant Intercourſe ſe 
conſiſts in all its particular Branches, at 
which we obſerve the Inhabitants of any fi 
one Country or Part of a Country, fr 
to maintain with one another. The N 
Uſe I could make of fo nice an Inquiry qt 
in this Place, would hardly anſwer the 
Pains T muſt be at, to ſet it in a due 
Light, and therefore, I ſhall reſerve it g1 
for ſome more important Occaſion. co 
| m 
XX. At preſent I chuſe fo confine a 


#1 the Compariſon of paved and unpaved 
Rs Roads to Carriages only, ſuch as we ſec 
| | them 


— 
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a 


them actually performed in Countries, 


it : | 
: where there is not the, tenth Part of 
" the Trade which England is Miſtreſs 
e of. 1 
oy By bringing this Compariſon within 
ſo narrow a Compaſs, it is evident, I 
18 loſe the far greateſt Part of the Advan- 
'4 tage J might have made of it, when 
il conſidered in its full Latitude; but it 
of. will ſoon be made Plain, that even the 
8, ſmall Part which I have reſerved, the 
"= Conſideration of Carriages alone, will 
n, ſet this publick Undertaking of paving 
ſe ſome of the great Roads of England, 
88, at leaſt on a Level with any that we 
1 find either actually encouraged, or 
7 from Time to Time preſſed upon the 
he Nation with all the Advantages of Elo- 
ry quence and Addreſs. 
he | | 
ue XXI. Whether we conſider the Re- 
it gulations made by the Magiſtrate, 
concerning the weight of Goods that 
| may be carried in one Waggon on 
ne a Pavement, or the common Practice 
ed all over the Low Countries; the fol- 
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lowing particulars, to make the compu- 
tation eaſy and fimple, may with cer- 
tainty enough be taken for granted. 
1. All Carriages may be reduced to 
Waggons drawn by three Horſes with 
one Man to attend each. 

2 On each Waggon may be loaded 
fix Thouſand weight of Goods. 


3. The Horſes may work every 
working Day in the Year; and time 
enough being allowed them to reſt 
and feed, they can go ten Leagues 
in twenty four Hours: 

4. Before Horſes ate fit to draw 
conſtantly in a Waggon, they ought 
to be five Years old. But, as from 
the Age of three Years, they are ca- 
pable of doing eaſter Work, in which 
Horſes above five Years muſt other- 
wiſe be employed, it when under that 


Age, they did no Work at all; in a 


Computation of the whole Labour of 
Horſes, it amounts to the ſame thing 
with reſpect to all the working Horſes 


in any particular Country, to make 


the 
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the Waggon Horſes begin to draw 
at the Age of three Years, inſtead 


of fave. 


s. Horſes that draw conſtantly on 
a Pavement being liable to very few 
Accidents, may one with another, be 
ſuppoſed fit for Work till the Age 
of fifteen Years compleat ; they that 
are able to Work after that Age, be- 
ing ſufficient to make up for the Loſs 
of thoſe that die before, by any Acci- 
dent whatever. 


Whoever ſhall ſhall have an Oppor- 
tunity of examining the Carriages upon 
Pavements in the WVetherlands, and the 
Method of Working Horſes there, will 
find all theſe Particulars ſufficiently 
True, that is (which muſt always be un- 
derſtood of Obſervations made concern- 
ing Things that admit of conſiderable 
Varieties) that they are an exact Me- 
dium choſen, according to the Rules 
of Art, from all the different Obſerva- 
tions which a diligent and faithful In- 
quirer will find it neceſſary to make. 
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XXII. The Carriages upon unpaved 


Roads cannot ſo eaſily be determined 


by any general Methods. The Nature 


of the Soil, the Difference of the Wea- 
ther, the Seaſons of the Vear and ſeveral 
other Cauſes, produce in them Varieties 
that are almoſt infinite. 

Among a great many ſuch Roads, 
that I have made Inquiries about in 


Flanders, T found that the Road from 


Liſle to Arras, is not only one of the 


beſt in the whole Country, being paſſa- 
ble all the Year round, which few of 
the reſt are for any conſiderable Length 
together, but even fully as good as any 
great Road in England, where a Pave- 
ment would be thought neceſſary. 
- As my Obſervations on Pavements 
were moſtly made in that Country, 
the unpaved Roads muſt be choſen there 
likewiſe, to make the Compariſon ot 
the two Kinds, every way juſt. That 
which I have already mentioned ſhall 
ſerve for a Standard, and conſidering 
all the differences of the * 
this 
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this Road all the Year round, I found 


reaſon to make theſe Concluſions about 
it. 


1. During one half of the Year, 
three Horſes in a Waggon can only 
draw Two thouſand Weight of Goods ; 
and during the other half, Three thou- 
ſand Weight; which amounts to Two 
thouſand, five hundred Weight, all the 


Year round. 


2. During the fix Months of bad 
Road, the Horſes can go only five Lea- 
gues in Twenty four Hours, ſo as to 
continue Working every Day as before ; 
and during the other {ix Months, ſeven 
Leagues; that is, during every Work- 
ing Day in the Year, they go fix 
Leagues, 


3. Horſes employed on ſuch Roads 
are not fit for Labour above five Years ; 
that is, ſuppoſing them to begin to draw, 
as before, at the Age of five Years, 
and making the ſame Allowance for the 
two Years, in which they do eaſier Work, 
they are to be conſidered as fit to draw 


a Wag- 
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a Waggon on an unpaved Road, ſeven 
Years. 


4. Conſidering the frequent Acci- 
dents that Horſes are liable to in draw- 
ing on bad Roads, one ſeventh Part 
of that Time will be found a very 
moderate Deduction upon that Account, 
ſo that the true Time that each Horſe, 
at a Medium, is fit to draw upon R oad; 
that are not paved, 1s to be ſtated only 
ſix Years. x 


XXII. Theſe Facts being taken for 
granted, as being what every ones Ex- 
"range may convince him of, who 

as occaſion to Travel in the Low 
Countries, eſpecially in the Province 
of Flanders. 

Let us ſuppoſe a Pavement of any 
determined Length; as of Thirty 
Leagues, which Number being a Mul 
tiple both of Ten and Six, will ſerve 
us to avoid ſome Fractions which other- 
wiſe we muſt fall into. The whole 
Charge about this Pavement, by what 
has been already computed, is thc 

| produce 
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roduce of one Year of Nine thou- 
ſand three hundred and ninty Acres of 
Land. 


For the Conveniency of an eaſy and 
ſhort Computation : Let all the Car- 


| riages perform'd on any Part of this 


Pavement, be not only in Waggons 


| drawn by threeHorſes, as before, but alſo, 
| be equated to their reſpective Values in 


Carriages, from one End of the Pave- 
ment to the other ; and let the whole 


| Sum be that of twenty Waggons daily. 


That this is a very moderate Suppo- 
ſition, any one may eaſily ſatisfy him- 
ſelf who conſiders a little the Road 


from Paris to Orleans, which is not a 


great deal different from the Example 


I have choſen. For he muſt obſerve, 
that at any Hour of the Day, there 
are many more Goods upon that Road, 
than are neceſſary to juſtify the Suppo- 
ſition that I have made; and that be- 
ing the Caſe, it is perfectly the ſame 
| Thing for my purpoſe, whether theſe 
Goods be ſuppoſed to go all the Way 
between theſe two Cities, or that they 
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go only Part of the Way; if by the 


Time they arrive at any given Place, 
other Carriages ſet out in ſuch a Man- 
ner, as that every Day twenty Waggons 
drawn by three Horſes, or what is 
equal to theſe, go ten Leagues on that 
Pavement. | 

Theſe twenty Waggons drawn by 
ſixty Horſes, with twenty Men to at- 


tend them, will carry Yearly, twelve 


Millions Weight of Goods through the 
whole Length of the Pavement, and in 
twelve Years, that is, during the whole 
Time that Horſes are fit for Labour, 
One hundred and Forty four millions. 


XXIV. The Charge of the Carriage 
of all theſe Goods, being reduced to 


Land as before, is for all the Men, an 


hundred and eight Acres, and for all 


the Horſes an hundred and thirty fix 
Acres Yearly ; and the Charge for the 
twelve Years, amounts to the produce 
of Two thouſand nine hundred and 


twenty eight Acres for one Year. 


XXV. Let 


i 
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XXV. Let the fame Quantity of 
Goods be carried for thirty Leagues 
upon ſuch an unpaved Road as has 
been deſcribed, in twelve Years time. 

Each Waggon carrying only Two 
thouſand five hundred Weight at a 
Time, and being five Days in going 
thirty Leagues, will carry in a Year's 
Time, only an Hundred and fifty 
thouſand Pounds, or in twelve Years, 
a Million eight hundred thouſand 
Pounds. 

Therefore, to carry the whole 
Hundred and forty four Millions, there 
muſt be eighty Waggons, or juſt four 
Times as many as were required to 
carry the ſame quantity of Goods on a 
Pavement. 

And the Charge of theſe eighty 
Waggons for twelve Years, being re- 
duced, as before, amounts to the Pro- 
duce of Eleven thouſand, ſeven hun- 
dred and twelve Acres for one Year ; 
lo that the Charge of the Carriage of 


theſe Goods on an unpaved Road, ex- 
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ceeds that on a Pavement by on Year's 
produce of Eight thouſand, ſeven 
hundred and eighty four Acres, which 
comes but little ſhort of the whole 
Charge of the Pavement. 


XXVI. I have here conſidered the 
Difference of the Times of each fort 
of Carriages, as far as that Influences 
the Expence of them, without taking 
any Notice, that by ſaving Time, ſeve- 
ral forts of Goods that either cannot 
be tranſported any great Length, or 
at leaſt not without Danger of being 
damaged, on unpaved Roads, may be 
fafely carried on Pavements. By the 
ſame Means likewiſe, the Advantage 
of a good Market, will often be ob- 
tained over thoſe who have their Goods 
brought the ſame Diſtance on bad 
Roads. Theſe two Articles, I am will- 
ing, however, to throw in Gratis, 
without defiring any Allowance to be 
made for them; becauſe it would en- 
gage me in too long a Diſcuſſion, to 
determine preciſely, how far the Ad- 

vantages 
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vantages a riſing from thence would 
be carried, 


XXVII. But there is one Conſi- 
deration till behind, which I muſt not 
omit; and for the Sake of which par- 
ticularly I fixed on the Term of twelve 
Years in the Compariſon I am now 
making. 

During twelve Vears, only one Set of 
Horſes is imployed on a Pavement, 
which for the Reaſon above given we 
are to ſuppoſe three Vears Old, when 
they begin to Work. During the three 
Vears in which we ſuppoſe them to do 
no Work they require, at a Medium, 
an Acre of Ground, Vearly, to which 
adding the Ground neceſſary for 
manuring this Land, and reducin 
the Whole as before; the Whole will 
amount to one Year's produce of Two 
hundred and nineteen Acres, 

On Roads not paved, Two hundred 
and forty Horſes muſt be imployed at 
a Time; and of theſe there muſt be 
| two compleat Sets in twelve Yearsz 


1 and 


363 —An : — — * 


5 — 2. 
= = LID > : ; 

= OS SS — — — 

. — SSR ˙· ml LE. coÞ$. . .- 


(36) 


and conſequently eight Times as many 


under three Vears of Age are to be 


provided for during that Time, as of 
the former. This Charge amounts 
to a Year's produce of Seventeen hun- 
dred and fifty two Acres, ſo that meerly 
on this Account, Fifteen hundred and 
thirty three Acres are ſaved by a Pave- 
ment. 

To this likewiſe might be added, the 
greater loſs of Labour of Mares, while 
with Colt, which muſt ſtill increaſe the 
Expence; but this and many other 
Things I paſs over, that it may be 
plain how far I am from ſcrupulouſly 
inſiſting on all Advantages. 


XXVIII. From this Compariſon it 
appears, that meerly on the Score of 
the Carriage of Heavy Goods, the 
whole Charge of a Pavement between 
any two great Towns, or paſſing near 
conſiderable Places, even on a very 
moderate Suppoſition of domeſtic 
Trade, will be ſaved in leſs than eleven 


Years ; for in twelve Years, the pro- 


duce 
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Juce of Ten thouſand three hundred 


and ſeventeen Acres for one Year, 1s 


fved, which is Nine hundred and 
twenty ſeven Acres more than the 
whole Charge of the Pavement of 


thirty Leagues. 


XXIX. Tho' the Obſervations on 
which the foregoing Calculation and 
Compariſon are founded, will not per- 
haps exactly agree to any particular 
Road in this Kingdom, that may be 
thought of Conſequence enough to be 
paved ; yet the ſame Proportions will 
hold, as I have ſtated them ; and it 
was for this Reaſon, that as there are 
as.yet no Pavements in England, I was 
obliged to found my Compariſon on 
Obſervations made in another Country, 
where the Strength of the Horſes that 
draw both upon paved and unpaved 
Roads, their way of Feeding and Work- 


ing, and all other Particulars are the 
ſame. 


XXX, But 
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XXX. But before theſe Principles 
and Proportions can be applied to any 
particular Road, many Inquiries are 
neceſſary to be made about it; and 
when theſe have been carried a due 
Length, it will then be eaſy to deter- 
mine, from all other Advantages, as 
well as from the Carriages, in how 
ſhort a Time, the whole Charge of the 
Pavement will be ſaved; and likewiſe, 
what will be the moſt natural Propo- 
ſal for putting ſuch a Deſign in Exe- 
cution; and from what Perſons, a Fund 
may reaſonably be expected for carry- 
ing it on. Theſe in general are they 
who are moſt likely to ſhare the Ad- 
vantages of ſuch a Pavement; but what 
Proportion of the firſt Expence each 
ought in Juſtice to bear; that is, how 
each Perſon's Advantages may be com- 
puted, and compared with one another, 
is not ſo eaſy to be determined without 
the help of other Principles than ſuch 


as will probably offer themſelves to 
thoſe 
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thoſe who confine their Views to High- 
Roads alone. 

In Order to this, the whole Frame 
and Conftitution of Society muſt be 
taken in, as it is found, in the Coun- 
tries where theſe Roads lie ; and then 
each Man's particular Share in the 
Charge may be adjuſted, by compu- 
ting how much he is to be a Gainer 


by the Undertaking. 


XXXI. As my Deſign in this Eſſay is 
not only to recommend the Advantages 
of paving ſome of the great Roads of 
this Kingdom, but alſo to give a Gene- 
ral Idea, of what may be called a New 
Political Arithmetic, I have taken the 
Liberty oftner than Once, to refer the 
Explications and Proofs of ſeveral 
Things here mentioned, till I find a 
proper Opportunity of publiſhing, at 
leaſt, ſome of the principal Parts of 
this Doctrine at full Length. And I 
muſt beg leave till then, to delay giving 
the particular Reaſons, why I have 
choſen to expreſs the Value of the 

Labour, 
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